INTRODUCTION
Plyometric training -jumping, bounding, and hopping exercises that exploit the stretch-shortening cycle have been shown to enhance the performance of the concentric phase of movement (Gehri et al., 1998) . This is guide researchers to choose optimum training surface plyometric exercise, with minimum injuries and improve performance. Some authors investigated the effects of different surfaces like sand, grass and wood on performance with reducing injuries (Miyama & Nosaka, 2004; Impellizzeri et al., 2007) . Others have recommended that plyometric training would be to perform in water, swimming pool or aquatic plyometric training (APT). Water may reduce the pressure put on the musculoskeletal system because aquatic environment provides buoyancy that reduces weight bearing stress on the limbs. The viscosity and resistance to movement within the water requires additional muscle activation to overcome the resistance and produce the similarly movement that is more easily produced land or other surfaces. Different studies compared the effects of aquatic and land plyometric training on power, vertical jump (VJ), speed, strength, the effects of plyometric training on male participation and especially young basketball players or in aquatic setting. Also, with attention to the vague and controversial results from the effects of plyometric training on different surfaces like water, grass, mat, and land, this question existing that: Does plyometric in water can be effective to improve performance? Therefore, the purpose of this study was to determine the effect of aquatic and land plyometrics on strength, sprint and dynamic balance in young male basketball players. We hypothesized that aquatic plyometrics would lead to greater improvements in muscular strength, 36.5-m, 60-m sprint times and dynamic balance as compared with the land plyometrics.
MATERIAL AND METHODS

Experimental approach to the problem
This study was designed to examine the effect of aquatic and land plyometrics in young male basketball players. Using a randomized, between groups design, 18 basketball players were assessed for leg muscle strength, sprint, and dynamic balance pre and post 8 weeks of aquatic or land plyometric training.
Subjects
Eighteen young semi-professional male basketball players from a Rasht area participated in this study. Subjects were informed about the aims, nature, benefits and potential risks the study and provided written informed consent to take apart prior to the investigation. The study protocol was approved by the Ethics Committee of the Department of Sport Sciences, University of Guilan. The subjects were healthy, free of lower extremity injuries, and they had no medical or orthopedic that comprehensive their participation in this study.
Subjects were matched and randomly assigned to three groups; aquatic plyometric training group (n=6), land plyometric training group (n=6), and control group (n=6). The subjects' characteristics are given in Table 1 .
Table 1. Baseline physical characteristics. Data are means (±SD).
APT (n=6)
LPT ( 
Experimental design
All study procedures took place at gymnasium in University of Guilan, IRAN. Both groups trained for 8 weeks, three days per week. They performed a plyometric exercises designed in mat and water for the lower extremity, while the control group no participated in any type of plyometric exercises. Subjects continued their routine basketball training, during experimental period. Subjects no participated in any type of plyometric training at the last six months and not permitted to use weight training along the plyometric training protocol. Both groups trained three a week (Saturday, Monday, and Wednesday) with 48-hoursrecovery, for 8 weeks (Robinson et al., 2004). The subjects in the plyometric groups performed four plyometric drills -the ankle jumps, speed marching, squat jumps, and skipping drills. The training protocol of this study was step loading that comprised; fatigue, adaptation, jump, peak adaptation and reduction load ( 
Testing procedures
Maximum leg muscle strength, sprint and balance were measured by 1RM leg press, 36.5-m, 60-m sprint times and dynamic balance test. Subjects were tested pre and post the 8-week training. All tests were explained before performance by tester.
Maximum strength: The 1-RM leg press assesses the maximum muscular strength of the major muscles of the lower extremity. Warm-up consisted of a set of five repetitions at the loads of 40-50 % of the perceived maximum. Leg press test was completed using standard leg press machine (NIROO, KING BODY). Subjects assuming a sitting position with back on padded supported and about 180˚ hips flexion, 80˚ knees flexion and 10˚ dorsiflexion at the ankles. The weight action line was obliquely at 45˚. On command, the subject performed a concentric extension (as fast as possible) of the leg muscles starting from the flexed position to reach the full extension of 180º against the resistance. Tester alerted the subjects when the Subjects were allowed 3 trials, of which the fastest time for each distance was using as the comparison measure for pre and post test. Each of the 3 sprints was separated by a 3 minutes rest period to ensure full recovery between sprints.
Dynamic balance: Dynamic balance is very important at sports which need to many joint awareness, and overall proprioception. Balance test investigated by 5 m-timed-up-and-go-test (5m-TUG). Subjects performed 5-TUG with time taken to rise from a chair, walk a set distance 5 m, turn around, walk back and sit down. Each subject was given 2 practice trials performed to familiarize. All subjects completed three trials with 1 min recovery between trials. The least time for each trial was recorded.
Statistical analyses
All data are presented as mean ± SD. Statistical analysis was performed using SPSS version 16.0 software. One-way analyses of variance (ANOVA) with repeated measures by Tukey post hoc testing were used to determine significant differences among the APT, LPT, and control groups. The independent sample t-tests were used to identify any significant differences between the groups at the pre and post tests for the dependent variables. The level of significance was set at P ≤ 0.05.
RESULTS
There were no significant differences between APT, LPT and CON groups at pre test. No significant changes were observed in the control group in any of the variables tested either. No significant differences were observed in the magnitude of the increase in 1 RM leg press at 8 weeks between the APT group and the LPT group (18.33 kg vs. 16.00 kg) (P>0.05). The APT group displayed significantly larger increases then the CON group for 1RM leg press (P<0.05) (Figure 1 ). Both groups demonstrated significant improvements in 36.5-m and 60-m sprint times at posttraining (P<0.05). However, no significant differences were observed between APT and LPT (-0.7 sec vs. -0.67 sec in 36.5-m and -0.93 sec vs. -0.8 sec in 60-m, respectively). There were significant differences between the APT group and CON group in 36.5-m and 60-m sprint times (P<0.05) (Figure 2, A and B) . In dynamic balance test, APT and LPT showed improvements at posttraining. However, the improvement in LPT was greater than APT, But no significant was difference (-1.87 sec vs. -1.06 sec, respectively) (P>0.05) (Figure 3 ). Subjects were no injuries resulting from the training program in lower extremities. 
DISCUSSION
The present study examined the effect of 8 weeks of aquatic and land plyometric training on strength, sprint, and balance performance. The results observed that APT improved better than LPT in strength and sprint. Whereas, the LPT group indicated better improvement than APT group in dynamic balance. In this study, maximal strength as measured by 1RM leg press was improved more by APT than by LPT; however, there was no significant difference between APT and LPT groups. A numerous studies reported that plyometric training, weight training and complex training can improve of strength performance (Wilson et al., 1993; Bobbert, 1990; Adams et al., 1992). The reasons of increase strength performance by weight training and complex training can be the type of plyometric and weight training exercises used and or the training stimulus. To our knowledge, a little study has addressed the effects of APT on strength performance. Robinson et al. (2004) examined the effects of 8-week of aquatic and land plyometric training on peak torque production by isokinetic strength testing. Subjects were thirty one collage age women with 20.5 years age and 5.5 years sport experience. Subjects performed in a swimming pool at the depth of 4 to 4.5 feet of water; 3 times per week for 8 weeks and 50 min with the minimum 360 reps and maximum 630 reps. They reported that both groups improved peak torque production. This finding is in line with our study. However, there were difference testing procedures, but the results of increase strength were similar. The reasons for this similarity can be depth of water, volume, frequency, training period and total workload was equated between studies. Also, sex difference cannot cause gains different results; therefore, we can say that no difference existed between male and female to increase strength by plyometric training. The reasons for this similarity are not clear. Martel et al. (2005) compared the combination of APT and volleyball training with traditional volleyball training. Subjects were nineteen female volleyball players with 15 years age and > 2 yr sport experience. Both the APT and CON groups demonstrated significant improvements after the 6-wk study; however, the APT group had a significantly larger increase than the CON group for torque production in the during maximal knee-extension exercise. Our study is in line with above study. With attention to, differences strength tests, sex, age, and training period, the results was similar. The reason of similarity finding can be volleyball training and very young subjects to response the training stimulus because, volleyball training can cause SSC stimulus and accordingly, increase in maximum muscular strength. Shiran et al. (2008) reported that 5-week of APT and LPT improved leg muscle strength in male wrestlers. Our finding is similar to this study, but in our study was no significant difference in leg muscle strength. There was different testing procedure, leg press as compared with squat. Electromyographic analysis demonstrates that during the leg press hamstring co-activation is significantly reduced compared to the squat exercise (Wilk et al., 1996) . Therefore, different tests are important to measure the muscular strength. It seems aquatic and land plyometrics cause a tangible increase in the recruitment of motor units of agonist muscles and hence, improve the strength. Also, one may speculate that the muscle force stimulus experienced by previously physically active or moderately trained individuals during plyometric training can be effective for maximal strength development. This suggests that plyometric training with additional loads might increase strength. Aquatic setting can provide resistance to movement, stimulus and additional muscle activation to overcome the resistance, and consequently, muscular strength improvement.
The results of this investigation suggested that plyometric training in water and land can improve sprint performance. Several studies have suggested that plyometric training may enhance sprint ability, because the use of stretch-shortening cycles during plyometrics performance has been shown to have a significant relationship to 30- In this study APT cannot improve dynamic balance better than LPT, because an aquatic setting can provide a safer environment and reduce weight bearing stress on the legs in which reduce impact on the joints and consequently, proprioceptors cannot be used property.
We recommend that future studies consider to different sport disciplines and increase training period in male and female athletes.
CONCLUSIONS
The results of the present study indicate that the 8-week of aquatic and land plyometric training in young basketball players can enhance the strength, sprint and balance performance. However, plyometric exercise could have a major disadvantage: particularly, an enhanced risk of injuries caused by external forces acting upon a joint that every moment exceed the structural integrity of the bones, muscles, ligament and tendon. The APT can provide a proper environment for improve performance with lower risk of injuries in muscles, bones and joints.
